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In humans and other vertebrates, sensory information is sometimes lateralized towards one brain hemisphere that dominates the control of a task. Although sensory lateralization may depend on the stimuli being processed, the degree or direction of lateralization can differ according to behavioural phenotype. Accordingly, personality may play an important role in lateralization, yet there is a lack of evidence regarding how lateralizations are utilized to process information and promote a personalitybased response to a particular situation. Here we show that simultaneous stimulus processing and organization of personality-based responses can be accomplished via differences in laterality between senses. We demonstrate this by examining novel object inspection in the weakly electric fish Gnathonemus petersii. We found that electrosensing is lateralized in this species, but differently between personality phenotypes: bold fish were lateralized towards the right hemisphere and timid fish the left. By contrast, visual laterality did not vary with personality; rather the left hemisphere was dominant across the population, as is common for fish when visually analysing unfamiliar objects. This evidence reveals differences in functional laterality between sensory systems and the role of personality in eliciting these differences. The species has a stronger input of electrical signals than visual signals in its brain; therefore, sensory representation in the brain might drive the laterality differences. © 2018 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Vertebrate sensory systems extract information from the environment and pass it to the brain, where it can be processed and used for cognitive tasks and for adjusting behavioural responses (Dall, Giraldeau, Olsson, McNamara, & Stephens, 2005; Shettleworth, 2001 ). Owing to the bilateral organization of the brain, each hemisphere can be more strongly involved than the other hemisphere in a particular cognitive or behavioural function (Ocklenburg & Gunturkun, 2012; Toga & Thompson, 2003) . For example, the left parietal cortex of humans is more prominently involved in visual attention towards limb movement (Rushworth, Krams, & Passingham, 2001 ) and the right parietal cortex in processing sound movement (Griffiths et al., 1998) . Because of the specializations of each hemisphere, it is often the case that a required task relies on asymmetric inputs of sensory information between hemispheres (Bisazza, Rogers, & Vallortigara, 1998; Rogers, 2014) . This is termed sensory laterality and examples include asymmetric inputs of sound (Griffiths et al., 1998 ), smell (Zatorre, Jones-Gotman, Evans, & Meyer, 1992 and visual information (Sovrano, 2004 ).
An important function of sensory laterality is that, by relegating information to a specialized area of the brain, it frees other areas to engage in other tasks (Levy, 1977; Vallortigara, Rogers, & Bisazza, 1999) . Sensory lateralizations can be exhibited at both the population and the individual level (Bisazza et al., 1998; Vallortigara & Rogers, 2005) . When lateralizations are similar among a percentage of the population exceeding that which would be expected by chance (i.e. 50%), the degree and hemispheric direction of lateralizations are often found to depend on the cognitive requirements of a particular situation, such as recognizing a familiar stimulus or assessing an unfamiliar one (Sovrano, 2004) . Arguably, the adaptive value of these population level lateralizations is that they enable coordination of social behaviour during group activities, including responses to predators in fish (Bisazza, Cantalupo, Capocchiano, & Vallortigara, 2000; Brown, 2005) . However, solitary individuals may also coordinate different responses towards a situation or attain different levels of cognitive performance, and this may involve differing levels or directions of laterality (Lucon-Xiccato & Bisazza, 2017; Rogers, 2014) . More strongly lateralized individuals may have stronger phenotypic expressions (Magat & Brown, 2009 ), better cognitive performance (Dadda, Agrillo, Bisazza, & Brown, 2015) or the ability to multitask (Rogers, Zucca, & Vallortigara, 2004) , whereas differing directions of laterality in strongly
